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The proposed project is a 21 lot subdivision in Fallbrook with 1.0 acre minimum
size lots. The property is 26.48 acres. There is a very small amount of water that
enters the property from the north from 2 existing 1 acre lots. There is also a
small area to the west that enters the property. Further to the west there is the
potential for about 4.2 acres to flow to Winterhaven Road that would then flow via
a spillway to the existing 30” CMP storm drain that flows under Winterhaven and
exits on the southern side of the street.

The purpose of this study was td identify all the drainage courses, determine the
volume of discharges, calculate the size of new pipes, and determine the
adequacy of existing pipes.

Based on my calculations, the existing 24" CMP under Winterhaven will have to
be replaced by a 27" RCP pipe, at a minimum. The existing 30" CMP is
adequate. It needs to be replaced due to its limited life expectancy.

The two onsite storm drain pipes are designed to be 24” RCP’s and are
adequate.

| have attached 3 sheets of Exhibits that indicate all the different drainage areas
and flows for the project.

This project is a Priority Project based on the Stormwater Checklist. The
proposed project will increase the projected flow from the site and was identified
within the calculations.

To mitigate this increase in flow, an intense SWMM Report for both Water Quality
and Hydromodification (HMP) BMP's was prepared as a separate document. |
have attached the first 4 pages of the Hydromodification Analysis and the cross
sections for the Bioretention Facilities. These 6 pages are attached at the end of
the report and are numbered 1/6 to 6/6. Bioretention Basin 1 is for Drainage Area
1A and Bioretention Basin 2 is for Drainage Area 2 which outlets at the 2D
location in my hydrology exhibits.

Basin 1 has a low flow control plate with a 2" orifice. Once the capacity of the
orifice and basin storage area is exceeded, the drainage water enters into a 3'x3’
grated inlet that runs the excess discharge into the outlet structure and then
through the high flow outlet pipe (24" RCP).

Basin 2 has 2 low flow control plates with a 3.75" orifice on each. The basin then
has a middle orifice outlet which is 9” above the soil layer. This orifice consists of
10- 4” holes which enter into the sides of the outlet structure. Once the capacity
of the low orifice, the medium orifice, and basin storage area is exceeded, the



drainage water enters into a 3'x3’ grated inlet that runs the excess discharge into
the outlet structure and then through the high flow outlet pipe (27" RCP).

All of the above is to be implemented in the final design of the project. It is my
professional opinion that no downstream flooding or sittation should occur
because of this project.



VICINITY MAP
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PERK HYDROLORY CALCS
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HYDROMODIFICATION ANALYSIS FOR BERK SUBDIVISION
- COUNTY OF SAN DIEGO, CA

INTRODUCTION

This memorandum summarizes the approach used to model the propesed housing development project
site in Fallbrook, under the jurisdiction of San Diego County, using the Environmental Protection Agency
{EPA) Storm Water Management Model 5.0 (SWMM)}. SWMM models were prepared for the pre and
post-developed conditions at the site in order to determine if the proposed LID bioretention facilities
have sufficient volume to meet the current Hydromodification Management Plan {HMP) requirements
from the San Diego Regional Water Quality Control Board {SDRWQCB).

SWMM MODEL DEVELOPMENT

The Berk Subdivision project proposes the creation of a residential development with 21 houses in the
NW corner of Winter Haven Rd and Sunnycrest Ln in Fallbrook. Two (2) SWMM models were prepared
for this study: the first for the pre-development and the second for the post-developed conditions. The
project site drains to two {2) Points of Compliance (POC-1 and POC-2) located at the existing low points
in Winter Haven Rd, to the south of the project site.

The SWMM model was used since we have found it to be more comparabie to San Diego area
watersheds than the afternative San Diego Hydrology Model (SDHM) and also because it is a non-
proprietary model apgroved by the HMP document. For both SWMM models, flow duration curves
were prepared to determine if the proposed HMP facility is sufficient to meet the current HMP
reguirements.

The inputs required to develop SWMM models include rainfall, watershed characteristics, and BMP
configurations. The Fallbrook Gage from the Project Clean Water website was used for this study, since
it is the most representative of the project site precipitation due to elevation and proximity to the
project site.

Evaporation for the site was modeled using average monthly values from the County hourly dataset.
The site was modeled with Type D and Type C hydrologic soils as these are the existing soils determined
from the NRCS Soil Survey. Soils have been assumed to be un-compacted in the existing condition to
represent the current condition of the site and fully compacted in the post developed conditions. Other
SWMM inputs for the subareas are discussed in the appendices to this document, where the selection of
the parameters is explained in detail.

HMP MODELING
UNDEVELOPED CONDITIONS

Currently, in the existing site, there is a very small portion of the area that corresponds to impervious
surfaces along the boundary roads; however, as a conservative assumption, those impervious areas are
not included in the model {pre-development conditions are assumed 100% pervious).
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DEVELOPED CONDITIONS

Storm water runoff from the proposed project site is routed to two (2) POC located at the low points of
the existing Winter Haven Rd to the south of the project site. Runoff from the developed project site is
drained to two {2) onsite receiving bioretention LID BMPs, one at each POC. Once flows are routed via
the proposed LID BMPs, developed onsite flows are then conveyed to the culvert crossings within the
adjacent Winter Haven Road. Additional runoff from adjacent areas to the project site are unable to be
routed to the BMPs {areas 1-3C, 1-4D and 1-5C for POC-1 and areas 2-3C, 2-4D and 2-5C for POC-2 are
by-passed}. The impervious areas of those by-passed sub-areas, is equal to the impervious area in pre-
development conditions (as the roads do not change); therefore, they are also not included in the
modelling effort, similarly as assumed for pre-development conditions. Impervious roads could have
been removed from the analysis in both pre and post-development conditions, but for simplicity in
terms of the areas depicted, the impervious areas were included as pervious in the total contributing
area.

Two (2) LID bioretention basins are located within the project site and are responsible for handling
hydromodification requirements for the project site. In developed conditions, the basins will have a
surface depth of 1.0 ft for BMP-1 and 2.5 feet for BMP-2 and a variable surface outlet structure (see
dimensions in Table 1). Flows will then discharge from the basin via a low flow orifice(s} outlet within
the gravel layer. The riser structure wili act as a spillway such that peak flows can be safely discharged
to the receiving storm drain system.

Beneath the basins’ invert lies the proposed LID bioretention portion of the drainage facility. This
portion of the basin is comprised of a 2-inch layer of mulch, an 18-inch layer of amended soil {a highly
sandy, organic rich composite with an infiltration capacity of at least 5 inches/hr) and an 12-inch layer of
gravel (BMP-1) or a 15-inch layer of gravel (BMP-2) for additional detention and to accommodate the
French drain system. These systems are to be located beneath the bioretention layers to intercept
treated storm water and convey these flows to a small diameter lower outlet orifice(s): the lower orifice
will be 1 orifice, 2 inches in diameter for BMP-1, or two orifices, 3.75 inches in diameter each for BMP-2.
Once flows have been routed by the outlet structure, flows are then discharged to the existing storm
drain located within Ocean Ranch Boulevard.

The bioretention basins were modeied using the bioretention LID module within SWMM. The
bioretention module can model the underground gravel storage layer, underdrain with an orifice plate,
amended soil layer, and a surface storage pond up to the elevation of the invert of the spillway.

It should be noted that detailed outlet structure location and elevations wiil be shown on the
construction plans based on the recommendations of this study.

BMP MODELING FOR HMP PURPOSES

Modeling of dual purpose Water Quality/HMP BMPs

Two (2) LID BMP bioretention basins are proposed for water quality treatment and hydromodification
conformance for the project site. Table 1 illustrates the dimensions required for HMP compliance
according to the SWMM model that was undertaken for the project.
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TABLE 2 —~ SUMMARY OF DEVELOPED DUAL PURPOSE BMP;

T e e e et e mpr e W e e Gt e mpr e e

DIMENSIONS
BMP BMP | Surface”™ | Gravel Middle Orif. | Riser | Weir Total
Areal), | elev. with | Depth® | Lower Orif. {number & | Invert | Length'® Surface
(%) A = Agyp (in) D {in)® | D,inches)* | (in)® {ft) pepth' {in)
1 2060 | 3inches 12 L orifice, N/A 6 12 1.0
2 inches
2 8000 | 9inches 15 | 2000CeS 1 0 greach | 19 12 2.5
3.75" each
Notes: (1): Area of amended soil equal to area of gravel = area at the surface elevation indicated

(2): Gravel depth needed to comply with hydromedlification purposes

{3): Diam: of orifice(s) in gravel layer with invert at bottom of layer; tied with hydromod min threshold {0.1-Q).
(4): Orifices at middie lavel, only far BMP-2 (see datail) .

(5): Depth of ponding beneath riser structure’s surface spillway.

(6): Overflow length, the internal perimeter of the riser is 12 f {3 ft x 3 ft internal dimenstons).

{7): Total surface depth of BMP from top crest elevation to surface invert.

FLOW DURATION CURVE COMPARISON

The Flow Duration Curve (FDC) for the site was compared at the POC-1 and POC-2 by exporting the
hourly runoff time series results from SWMM to a spreadsheet. The FDC was compared between 10%
of the existing condition Q; up to the existing condition Q; for both POC-1 and POC-2. The Q; and Qyq
were determined with a partial duration statistical analysis of the runoff time series in an Excel
spreadsheet using the Cunnane plotting position method {which is the preferred plotting methodology
in the HMP Permit). As the SWMM Model includes a statistical analysis based on the Weibull Plotting
Position Method, the Weibtll Method was also used within the spreadsheet to ensure that the results
were similar to those obtained by the SWMM Model.

The range between 10% of Q, and Qy, was divided into 100 equal time intervals: the number of hours
that each flow rate was exceeded was counted from the hourly series. Additionally, the intermediate
peaks with a return period “i” were obtained {Q; with i=3 to 9). For the purpose of the plot, the values
were presented as percentage of time exceeded for each flow rate. FDC comparison at each POC is
illustrated in Figures 1 and 2 in both normal and logarithmic scale. Attachment 5 provides a detailed
drainage exhibit for the post-developed condition.

As can be seen in Figures 1 and 2, the FDCs for the proposed condition with the HMP BMPs are within
110% of the corresponding curve for the existing condition in both peak flows and durations. The
additional runoff volume generated from developing the site will be released to the existing point of
discharge at a flow rate below the 10% Q5 lower threshold for both POCs. Additionally, the project will
also not increase peak flow rates between the Q; and the Qyq, as shown in the graphic and also in the
peak flow tables in Attachment 1.

SUMMARY
This study has demonstrated that the proposed HMP BMPs provided for the Berk subdivision site is

‘sufficient to meet the current HMP criteria if the cross-section areas and volumes recommended within

this technical memorandum, and the respective orifices and outlet structure are incorparated as
specified within the proposed project site.



Berk Subdivision HMP Memo
May 15, 2014. Revised: March 23, 2015,

KEY ASSUMPTIONS

1. Type Cand D Soil are representative of the existing condition site.

2. SWMM Model used to insure Hydromodification Compliance of areas draining to the POCs
studied. Areas not draining to BMP {Lot 19) to be satisfied by designing a BMP facility in this lot
in accordance to the HMP Tables of the HMP Document, San Diego County.

ATTACHMENTS
Q, to Q, Comparison Tables
FDC Plots (log and natural “x” scale} and Flow Duration Table,

Lo

List of the “n” largest Peaks: Pre-Development and Post-Development Conditions
Elevations vs. Discharge & Stage- Storage Curves to be used in SWMM

Pre & Post Development Maps, Project Plan and section sketches

SWMM Input Data in Input Format {Existing and Propesed Models)

SWMM Screens and Explanation of Significant Variables

Soit Maps

Summary files from the SWMM Modé!

P N m N s W

10. Response to Comments
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